l^^. ^ 'ANSWER 1 OF 
ANv,*^2004: 920086 
DN ^.142: 188908 
Entered STN 



1 CAPLUS 
CAPLUS 



COPYRIGHT 2005 ACS on SI 



ED 
TI 
IN 
PA 
SO 



using hard mask 



03 Nov 2004 
Method for forming capacitor electrode 
Park, Chang Heon 

Hynix Semiconductor Inc., S. Korea 
SS; ^"^'i '^"^^ ■'° pp. given 



KRXXA7 

Patent 

Korean 

ICM H01L027-108 
76-10 (Electric 
FAN.CNT 1 

PATENT NO. 



DT 

LA 
IC 
CC 



PI 2002014228 

pRAi KR-^ftroTT-i 7yg? 

CLASS 





DATE 

20020225 
20000817 



APPLICATION NO. 
KR 2000-47399 



DATE 



20000817 



PATENT NO. CLASS PATENT FAMILY CLASSIFICATION CODES 



KR 2002014228 ICM H01L027-108 
AB A method for forming a capacitor electrode 



to form an electrode of 'advert ir^^T^^mo'^K ""^^"9 ^ ^^^^^ ""ask is provided 
a Ru layer as the hJrd'mLrS^^lt'IJyer^fuyS or'^r02^r "'"^ ".^'"^ 
hard mask. The Pt layer to const ituteTiower electrode ?f ''^'^ 
hard mask is formed on the Pt layer eiectrode i£ 



ST 
IT 

IT 



IT 



Layer as the 
Ls formed. A Ru 

hard mask is selectively -etc^ertrforml Pt llltl Sct?^^ T^J^ 
l ayer and a n upper electro de f^v,n^H - ^,/°:^'er_ electrode. fiiPJe c 
Ru-Jiard mask.^ ' ~ ' 



— ^ • " • • ' riiJ I ' • 

on the Pt lnwgr_electrode and the 



capacitor electrode hard mask 
Capacitor electrodes 

7440-Sr4%??^^'''''°'' electrode using hard mask) 
/44u-ob-4, Platinum, uses 

RL: DEV (Device component use) ; USES (Uses) 
7439 ft«T^^^S^^'''°'' electrode, using, hard mask) 
IridiuroiidrUrS2)"''' 7440-18-8, Ruthenium, uses 
RL: NUU (Other use, unclassified) ; USES (Uses) 
(forming capacitor electrode using hard mask) 



12030-49-8, 



DERWENT-ACC-NO: 2002-563578 ' 
DERWENT-WEEK: 200260 
COPYRIGHT 2005 DERWENT INFORMATION LTD 
TITLE: Method for forming capacitor electrode using hard mask 

INVENTOR: PARK, C H 

PATENT-ASSIGNEE: HYNIX SEMICONDUCTOR INC[HYNIN] 



PRIORITY-DATA: 2000KR-0047399 (August 17, 2000) 




APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO APPL-DATE 

KR200201 4228A N/A 2000KR-0047399 August 1 7, 2000 

INT-CL(IPC): H01L027/108 
ABSTRACTED-PUB-NO: KR2002014228A 



BASIC-ABSTRACT: 

NOVELTY - A method for forming a capacitor electrode using a hard mask is provided to form 
an electrode of a vertical type, by etching a Pt layer while using a Ru layer as the hard mask 
era Pt layer, Ir layer or Ir02 layer as the hard mask . 

DETAILED DESCRIPTION - The Pt layer(15) to constitute a lower electrode is formed. A Ru 
hard mask(16A) is formed on the Pt layer. The Pt layer not covered with the Ru hard mask is 
selectively etched to form a Pt lower electrode. A dielectric layer and an upper electrode are 
formed on the Pt lower electrode and the Ru hard mask. 
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15: Pt^^ 15A: Pt ^}^^^ 
16: Ru^'- 16A: Ru ^1-^^^ 

u o I -1 

t"^^ "ilael ^^V ^1^ 'S-'^'il ^tb ^5.3.. -^51 ?H2fl^lEl '^^^ "J-'^'HI ^tt 

1 

C= eA/d 



ttl-el-A-] ^<a-^o.5. D)/11§).S]<H 71-^ -J-^Hl 5J<H^i «J-£*11 sjl^l ^2l-Sf7l ^lt.V «il=S!^2l 

'8^-§-%= (capacitance)* Sj-iLsV^l ^'ISH ^^'^^^S] S.°^-& 3^}^ =f-^S. ^^■'<d^2\ 3.^^% ^7}a]^\ 

-S-^l-* ?}-^ BST >^J-§-«H ^^■§-%=* ^l-itsl-t 1h'a<^l <a^£| Jl 511^. li^i 

4. 3^|-€ ^Eflsi ^^j^)-7lofl^ -^^^*> ^-^jo) ^^slJlS ^Hl^^J^s] >^o^^ ^ ^o-^d tn-^l -t-t 

2] -a-^a^l BST al-S-^^121 A>^^ Al-i S)-«[^%=(stoichioinetry) * -^^sl ^^\^}7] °]^^] ^^4^^ 

°1 '^n^^ ^^1- BST* -8-?! 51-6.5. 6l-8-«> ^^^5. ^ Pt f-21- ?1 

^^(noble metal)* 4-§-^'^1=*}^tl <>l5lt]: 1-^^ °fl-?- ^>^^5V<^^ Sl-^h^} o]'^^. H-Hl n^-e]- -i-e]aj ij 

±3^ (sputtering) "o^-a* <il-8-«H6l= «>°.5.. '^^^ "971 ols|^ §.;*ll7> ycf. 



4e1-^1, *Hfl2) Pt <i]zl-7l^<H)A-l^ TiNS]- £^ 'LVSl-el- 5fH°f:^;3 (hard mask)!- 4-§-SH S-g:<Hl^i ^^l^H 
T^3lt> ^^j-* ^S^> f'Ol'-l-. TiN o>i3fe f'Sr ^^^J- ^^71] ^^Jt- =^-"^<H ol-g-^iV^Kion scattering) 
<^l-§-t ^ ?^^* TiN 5>HBl-±3 ^Jgo) ^7}S. -iVSl-Hl- o) 

■gr-y-?} a:4t °l-§-t- Pt ^^^] ^^°fl^i TiN ^FH^fia iLcf -gevsH <is'z]-£f' ^^^l^lfe "tl^^ol 

^a^ai^i- Aj-^sl-^ ^-f /iV^si- §l.co).>;a Ajz^-A) BS.3\-<Q_ ^ aseflp^li^e ^^(margin) ^iL^W 
el-g-o) ttl-s-c].. 



^o'-7l2)- ^^l^j* «l)^*l-7l ^Itt -S- -S^^ *}5-°K^-H2l ^AJ- ai-^l Ji-S-?! ?l)3ll^lEi2) x-l;jv^^2l iLCf ^ 
^<h7l2l- a-^ =-aj* ^>S«l-7l ^iv ^ av'g^ «|-^<Ji^* <»11- Pt5,>l- n^m^ ^^1; ^J-71 PtHj- Ru SfSo}±£l 
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±^ '•^7] S^^-i ^^^t}7] $\^^ ^^-a-e-. "^Il- Ru5}-t ^^jsf^ "S^l: -^^n Pt^ 4HI Pt. Ir. Stfe- IrO 

^ l^'g^- Pt5i-4 Ru5>£) (hybrid stack) ^2:t <^l-§-«H Pt^ ^^'^\ Ryi^'k t}Rv}±3.S. o]-%.t}7]i^, R 

u5V ^z^-A) Pt «1-H4r^a.5. ^E.^\:!:^3.^ Af-g-f- TiN^ ^ ^V^l-e}- s>Hol-±3l- 

°|-§-sH Pt^^ ^^^}^ ^-f 'HI Hl*V<H ■a-^SfA]^ o^Ai^ -gsl-^ ^^^t =v 

Ett ^^^5]- ^ TiNS]- «1-S4±3 4^ #^1^51-2) 3711 4^^1-21 ^Isj^J ^iL<Hl -fi-e] 

PtEV-i: A)z]-s)-7l ^5V°i RuH| ^^^jofl^ Ar4Cl2l- ^^'•s>fe ^Ih^l^fl* °l-§-sl-al, PtH|- ^4^H1^ Ch^O^^ 

Ar2|- CI2 1 ol-§-*W Ru^ «)) 10 mTorr c-lsl-S) 100 W '^jS.S]^ a.7\2] ^}o]o]± 

(medium bias power) ^^±S. JtSeilx) 2). RyO] AizJ-Aiejulf. Sj-it §^j°J ^ 

-r- CD HfoHr^: (critical dimension bias)!" ^iSl-^ t ^4. 

£tV Ru Clz/OzSl 7l->iHll- 1:1 ol^o'-^^^H, 10 mTorr o]t}S.] ^-g- ^^^^s]- 80 W Ml^l 150 W -1^ 

3712) v}o]o\± (medium bias power) 3i^<^]J^ Pt* M^^^ Pt^ RuS\ Aizj-A^^Hlf. 5-1 oJa^Vo.^ 

■a-^it^^-sii^. 

tt^a. Pt A'^l- ^ ^V^sl-^ Ru* O-^S. xi^V^^^S A>-§-7V^t±S.<«i §^2) cJ-^Sl- ^ ^^V^°!5l-2l 

21-^l^J 51^1-. ^ t^-i- <^l^«fe ^-f Ru* 1000 A ^S-Jl- f^aVsHS ^^1-Hl» 5:1 <i]^J- -^^1«H Pt^'^* 

4t ^ 514. Jl^?-^H1^1fe 'rSltl- PtHt ^ Si-H 0.1 /an ol«l-2l -ii-^* ul^^j i^s.^) ±;^> 

'^IsK ^■¥-€ £^ £ 1 Ml^l S. 4* ^i-asH ^ ^^'SSI -a^H<Hl 4€- ^^J-S-^^m ?lliqi>^lEl ;»ll2i "ixg* ^g'SlVcf. 



■Jl^-l £ HI i^l?}- Hl-21- 7^0], f-2] 5f-V-^£(£Al5]-;<l ^-g-) ^^go) fiV^^ ajc^^] 7)^(10) ^o^I t^J 

l-asj-Cll)* -^^j*>al, #7j^^<ae,'-(ll)-i- ^a^^i^.^ -^izl-^t-o^ aVS^fl 7l^(iO)-g: .V.trA)?]^ ^ej^t -^^<^*]: 4 
■S-. "a-?-* -i-aj^el^, W. Al TiN f- ^.S. ^U-l taili(12)t '^^Jsj-ii tfiili ^oHl TiN -§-.9_5. ^^^^^^ 

^#(14)* ^^jtb ^, -U^l ?H3ll^lEl *l-¥-^^# <»l«- Pte}-(15)# ^^J*1-J1. PtS]- >a-'Hl Ru^j-de)* 

eU. XSeflxjiS 3^€(PR)t ^^^^4. 



4-S-.2.S. £ 2<H1 ^o]^ n}s\. 7^0] 3L£eflx]A:E ifl^(PR) 0.5. cjolx] Ruh1-(16)* i]2l-«flAi Ru s>E4±3(l 
6A) as efl ^1 :± E ifl ^ (PR) ^ 71 1!:4. 

o\o\^] Ru 5l-H4^3(16A)S. Pt(15)* £ S^ll 4Sl- iS^l Pt 5}^^^(15A)-i- f 

t!:4. Pt ^4 al^ajHll- "^i RuSl »iMsl-7l ?l5|-o^^Cl2^S^ HBr/02 7l-±Hl7l- 1 ii4 ajl, 10 mT 

orr iLt\- <a-^, 80 W Ml^^l 150 W^l o\o]o]^ ^^ o.^. ^zFFl^ll>4. 

^^±S. Ru *l-E4±3(16A)t ^iTl^H ^jL. Pt sf-'f^^dSA) ^ Ru ^VEnK-^fidGA) ^oH] BST, PZT. SBT. 
TazOi%±S. -a- Hi- (IS)* %^jsfal, -a-^iel-dS) ^oH] Pt. Ru. Ir. IrO 2. RuOzBt^ TiN f--°S. ^o'-?-^l^^i• 
4. 
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7] Pt. Ir. Efe- IrO zf'^ SVHnV^aS ^l-g-^ =rS. Ru A'^h Jl^d^Hll" PtSi ^-y-l- 'g-^lSl-?! 

Clz/Oz^fe HBr/02 7>:fiHl7l- 1 ^JL. 10 mTorr i^^l 100 mTorr 100 W ^£.21 h1-o1<H:±i ^^ 

Ml-Hl^l <H2l ^ -fi^ol n^sW^ "oJ-'gol 7l^-g-oi:o)i^i tlhsi ^H!-g- 

^ ^"^^ Rul- *l-So>±HS. ol-§-«H PtHl-t Pt, Ir. Sit IrO SVE^^.^H 

(57) -Jj^ 
1. 

Pt^t Ru *l-HnV>;a* ^^al-fe- "a^Nl; 
^••71 Pt t}^-^^ % ^>7l Ru ^B^\±E. -fh^e]- ^ ^oi-^^^* -^^JSl-^ "LMl 

^1 1 *M 3Xo]^^. 

■^^7] PtH]-#, 

Ct/Oz^^ HBr/02 7f±iil7|- 1 Hal, 10 mTorr ^j.^ gO W vfl^] 150 WS) HH<Hii ^^ 

Ru^A% ^^M^ "3-7)1; 
^o*-?! ?tn "-M Pt, Ir, £^ IrO 2^ *H::i l-^lS «>H4^Hfl- "a-Tfl; 

^o'-?! Ru ^^^^ % ^chi -^m °A ^-^^^^ "St)! 
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Clz/Oz^^ mr/027}±LV\7} 1 Ji4 31-al. 10 mTorr Ml^l 100 mTorr -a-^, 100 WS) o).<»H^ 2?i<Hl-H A'^ 



E^ 1 
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